Rapid increase in inositol phosphate levels in norepinephrine-stimulated vascular smooth muscle.
We examined the correlation between agonist-stimulated increases in inositol phosphates and force development in vascular smooth muscle. Segments of rat tail artery were preincubated with [3H]inositol and treated with norepinephrine (10(-5) M) for 3-10 s. Tissue levels of inositol monophosphate (IP), inositol bisphosphate (IP2), and inositol trisphosphate (IP3) were measured. IP and IP2 increased significantly after 3 s of norepinephrine treatment. IP3 increased significantly after 5 s of norepinephrine treatment. Analysis of tissue extracts by high-pressure liquid chromatography demonstrated that the only isomer of IP3 present in any tissue extract was the 1,4,5-isomer [Ins(1,4,5)P3]. Contractile response to norepinephrine stimulation showed that the increase in inositol phosphates coincides well with the time course of force development. This is the first report demonstrating such an early increase in Ins(1,4,5)P3 in agonist-stimulated vascular smooth muscle. These results are consistent with the hypothetical role of Ins(1,4,5)P3 as a mediator linking agonist-receptor activation to increased intracellular calcium and force development in norepinephrine-stimulated vascular smooth muscle.